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HAIR CONDITIONER AND 2 IN 1 CONDITIONING SHAMPOO 



5 • 



BACKGROUNJ 



1. Technical Field 

10 The present disclosure relates to hair conditioners and 2-in-1 conditioning 



shampoos. 



2. Background of Related Art 

Hair conditioners are widely known and used to impart desirable attributes to 
15 human hair. For example, hair treated with conditioners is noticeably smoother 
and softer to the touch. Additionally, hair conditioners render the hair more 
rinsable and impart a greater ease of detangling and greater manageability to 
combing, brushing, and styling. 

20 Cationic surfactants and quaternary ammonium compounds have been used 
in personal care products to improve the appearance, feeling and health of the 
treated hair. Cationic surfactants are those in which the surfactant activity 
resides in the positively charged cation portion of the molecule. The cationic 

t 

surfactants are therefore attracted to the negatively charged hair surface and, 
25 because of their relatively low solubility and high molecular weight, are 
thermodynamic^ driven to leave the aqueous environment of the shampoo 
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and deposit on the hair. These characteristics make cationic surfactants such 
as quaternary ammonium compounds particularly suited to the treatment of 
human hair. Thus, many hair conditioning products are based on quaternary 
ammonium compounds. 



5 



Such compounds can have one, two, or three long chain alkyl groups attached 
to the nitrogen head group. Typically, long chain alkyl groups comprise chain 
lengths of from about 12 to about 24 carbon atoms. 

10 The ability to soften hair and reduce static charge build-up is typically a 
function of both the carbon atom chain length and the number of chains 
attached to the nitrogen head group. Generally, the longer the carbon chain 
and the greater the number of chains the greater the lubricity of the shampoo 
and static charge neutralization. However, the chance of the hair "matting" and 

15 acquiring a greasy and heavy look also increases. 

Hair conditioners have often been separate from the shampoo. However, the 
desire by the consumer for the convenience of personal hair care products 
having both cleaning and conditioning functions in the same product has 
20 increased. Such products are known as 2-in-1 conditioning shampoos. These 
contain both cleaning and conditioning surfactants. Such conditioning 
. shampoos clean soiled hair and leave a conditioner in the hair at the same 
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time. Thus, it is unnecessary for me consumer to subsequently use a 
conditioner after using the shampoo. 

Howev er, cleaning surfactants are typically anionic, i.e.. the surfactant activity 
6 resides In the negatively charged anion. Anionic and cetionic surfactants are 
usuafly incompatible, forming a complex which precipitates from the sotution 
^en mixed. It is Important .hat the correct surfactants be employed to prevent 
interference between the negatively charged deenlng surfactants and the 

* 

positively charged conditioning surfactants. 

10 

^ way of accomplishing this is to choose the oationic surfactant such that 
w positively charged dualized nitrogen Is sufficiently shielded from the 
negatively charged surfactants and «w materials present within the 
ccndrtloning shampoo mix. This can be done by using trialkyl quaternary 
16 amnw nlum compounds. Such compounds are known in ore art but are difficult 
to ptoduoe end require la*e amounts of energy and .*>.. Moreover, they 
degrade relatively slowly in the environment. 

ma is needed la a formulae providing an effective biodegradable 
20 conditioner in a cleaning shampoo at minimal cost. 
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EP A-0 636 356. for instance, relates to hair conditioner compositions. The use of 
□articular amines or quaternary ammonium compounds is disclosed, optionally 
5 together with a silicon compound. There is no suggestion or disclosure how to make 
2-in-1 shampoos with the hair conditioner compositions. 

WO 92/10163 discloses 2-in-1 shampoo compositions. The compositions must 
comprise a silicon fluid component, which is undesired. 
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SUMMARY OF THE INVENTION 

Hair conditioning compositions and 2-in-1 conditioning shampoos are provided 

herein which comprise: 

a) a hair conditioning agent of the formula 

E.Rf— N-.R3E3 X" 0) 

wherein X- is an anion, R1, R2, R3 can be the same or different and are 
independently straight or branched chain alkylene groups of from 2 to 
about 6 carbon atoms; R4 is a saturated or unsaturated, straight or 
branched chain aliphatic group having from about 1 to about 6 carbon 
atoms optionally substituted with hydroxy, epoxy or halogen and E1, E2 
and E3 can be the same or different at each occurrence and are selected 
from the group consisting of -H, -OH and aliphatic ester groups of the 

following formula (II): 
O 

-0-C-R 5 (») 

wherein R5 is a saturated or unsaturated, straight or branched chain 
• aliphatic group of from about 11 to about 23 carbon atoms, optionally 
substituted with hydroxy, epoxy or halogen, provided that at least one of 
E1, E2 or E3 is a group of formula (II), the cationic surfactant being 
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present in the composition in an amount not exceeding about 4%- by 



weight; and, 



b) an 



anionic surfactant or an anionic/nonionic surfactant combination. 



The present formulations are superior to cleaning and conditioning shampoo 
compositions in which the conditioning surfactant is a trialkyl quaternary 
ammonium compound, and provides enhanced dry combing ability as well as 

* 

reduced static charge build-up. Moreover, the hair conditioning agents of the 
10 present formulations may effectively be used in concentrations significantly 
below what was hitherto considered the minimum practicable amount. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



1 5 The hair conditioner and 2-in-1 conditioning shampoos in accordance with this 
disclosure contain, inter alia, a cationic surfactant hair conditioning agent 
possessing aliphatic ester, groups. The present formulations provide highly 
efficient use of the cationic surfactant for hair conditioning. 



20 Generally, the conditioning shampoo formulation described herein contains an 
aqueous solution of one or more anionic surfactants, one or more cationic 
surfactants and, optionally, various builders and modifying ingredients. 
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The cationic surfactant employed as the hair conditioning agent in the present 

* 

formulation possesses the formula: 

5 wherein: X- is an anion (e.g., selected from chloride, bromide, iodide, nrtrate, 
nitrite, methyl sulfate, ethyl sulfate, methyl phosphate, acetate, etc.); R1, R2 
and R3 can be the same or different and are independently straight or 
branched chain alkylene groups of from about 2 to about 6 carbon atoms (e.g., 
ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, methylpentyl. hexyl, 

10 etc.); R4 is a saturated or unsaturated, straight or branched chain aliphatic 
group having from 1 to about 6 carbon atoms optionally substituted with 
hydroxy, epoxy. or halogen; and E1, E2 and E3 can be the same or different 
at each occurrence and are selected from the group consisting of -H. -OH, and 
aliphatic ester groups of the formula (II): 
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wherein R5 is a saturated or unsaturated, straight or branched chain aliphatic 
group of from about 11 to about 23 carbon atoms, optionally substituted with 
hydroxy, epoxy, or halogen, provided that at least one of E1, E2, or E3 is a 
5 group of formula (II). 

■ * 

The foregoing cationic surfactant, a quaternary ammonium compound, is 
advantageously prepared by reacting a trialkanol amine with a fatty acid or 
fatty acid ester to provide an esteramine and thereafter reacting the 
10 esteramine with an alkylating agent to provide the quaternary ammonium 
compound. 

The alkanol amine is typically chosen from a group of alkanol amines such 
that there is one hydroxy! function per alkyl group attached to the nitrogen. 
15 Thus, the alkanol amine contains three hydroxyl functions per molecule. 
Suitable alkanol amines include methanol amine ("TEA"), diethanol 
isopropanol amine, ethanol diisopropanol amine, diethanol butanol amine, 
ethanol dibutanol amine, triisopropanol amine, ethanol di-n-propanol amine, 
diethanol n-propanol amine, and the like. 

20 
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The aliphatic chain of the fatty add/ester reactefs) can range In length from 
about 11 * about 23 carbon atoms and can be straight or branched. The 
a l ip hatic chains can be full, saturated or they can contain some unsaturate. 
While unsaturate may lead to some iaprovement in performance properties 
5 and torou |atlon benefts. unseated moiecules may also have a tendency to 
oxidize, thereby Electing color and odor stability of the shampoo composition. 
However, the stability of compositions containing unsaturated components can 
be improved by careful manufacturing techniques and by the use of stabilizers 
such a s anteidants (e.g.. BHD and seguesterants (e.g., EDTA) in the raw 
10 materials, products, catlonic surfactants and/or final formulation. Although it is 
no , necessary for a. three aliphatic chains to be idenacai, such is 
advantageous since identical agnatic chains may mora readily achieve 
compatibility of the cateic surfactant component with other components of 
.^e fi nal shampoo/conditeer formulate. Suitable fatty acid/ester raaotant(s) 
16 for preparing the intermediate esteramine herein indude stearic add. laurio 
acld oleio add, myristic add. behemic add, en.dc acid, palmitic add, linoleic 
acM and lower alky, esters of these fatty edds, and mixtures thereof. The fatty 
acld8 can be e mixture of fatty acids such as those derived from tallow, soy, 
pa , m , canola, rapeseed, coconut, or other natural sources. 



20 



Tbs reaction between die alxanol amine and the fatty acid/ester is earned out 
in me presence of an add catalyst such as hypophosphorous acid at a molar 
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ratio of fatty acid/ester to alkanol amine of from about 1.5:1 to about 3.0:1. 
preferably about 2.4:1 to about 3.0:1 and most preferably about 2.8:1 to about 

3.0:1. 

5 Preferably, R1. R2 and R3 are each -(CH2)2, R5 is C15 alkyl, and X- is 
methyl sulfate. This preferred cationic surfactant can be produced by the 
reaction of a C16 fatty acid and triethanolamine (TEA") at a fatty acid to TEA 
ratio of preferably about 3:1. The resulting esteramine is then reacted with 



dimethyl sulfate to form the quaternary ammonium salt. 



10 



The foregoing reaction conditions will produce a reaction product containing a 
mixture of monoester, diester and triester cationic surfactant components. 
Particularly useful cationic surfactant compositions contain greater than about 
50 percent by weight of the triester compound, preferably greater than about 
1S 60 percent and most preferably greater than about 75 percent of the triester. 
The diester content can be less than about 30 percent by weight of the 

reaction product, preferably less than about 25 percent, and most preferably 

less than about 20 percent by weight of the reaction product. Monoester can 
. constitute less than about 7 percent by weight of the reaction product. 
20 Preferably, the reaction product contains less than about 5 percent monoester, 

and most preferably monoester constitutes less than about 3 weight percent of 

the reaction product. 
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Surprisingly, the cationic surfactant in the conditioning shampoo formulation Is 
effective in an amount not exceeding 4% by weight of the formulation, 
preferably not exceeding 3% by weight of the formulation and more preferably 
5 not exceeding 2% by weight of the formulation. 

As mentioned above, the conditioning shampoo formulation of the present 
invention includes an anionic surfactant. Suitable anionic surfactants which 
provide a cleansing function in the present formulation include ammonium 
10 lauryl sulfate, ammonium laureth (i.e. an ethoxylated lauryl alcohol) sulfate, 
sodium lauryl sulfate, and sodium laureth sulfate. Ammonium lauryl sulfate is 
preferred. It is also contemplated that a mixture of anionic and nonionic 
surfactants can be employed in formulating the present conditioning 
shampoos. Suitable nonionic surfactants are disclosed in U.S. Patent No. 
1 5 3,632,396, the disclosure of which is incorporated herein by reference. 



The shampoo and conditioner formulation can optionally also Include inorganic 
builders such as sodium phosphate and disodium phosphate; viscosity control 
agents such as sodium chloride; hydrotopes such as ammonium, sodium, or 
20 potassium salts of xylene or cumene sulfonates to increase the solubility of 
less soluble ingredients; chelating agent such as sodium salts of ethylene- 
diamine tetraacetic acid ("EDTA"), particularly disodium EDTA; foaming 
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boosters such as cocamide MEA <MEA=mixture of monoethanolamides), 
cocamide DEA (DEA s mixture of dlethanolamides), soyamlde DEA. lauramlde 
DEA , oleamide MIPA (MIPA=mixture of isopropanolamldes), stearamide MEA. 
myri stamide MEA, lauremide MEA. capramide DEA, ricinolamide DEA, 

5 myrietamid. DEA. stearamWe DEA, oleylamide DEA. ta«ewamide DEA. 
fcuramide MIPA, tallowamlde MEA, isostearamide DEA, isostearamide MEA, 
and combustions thereof; preservatives such as S^hloro-a-methyW- 
teothiaiolin-Jone ahd 2^yM-isothiazolln-3*ne (available as a mixture 
under the designation KATHON®); fatty alcohol components such as cetyl and 

10 stearyl alcohols; silicone conditioners such aa dimethicone; and fragrant*. 

AddHtonelly, other optional components can be added to the conditioning 
shampoo composition of the present invention as long as the baalc properties 
o, the composition are not advereeiy affected. Such optional components can 
15 include non-ionic surfactants such as ethers of polyols and sugare, fatty add 
alk anolamldes, polyethylene glycols, ethoxyleted or propoxylated alkylphenols, 
elated or propoxylated fatty alcohols and condensation products of 
ethylene oxide with long chato anvdes; amphoteric surfactants such as 
cocoamktop ropyl betaine. lauramidopropyl betaine. cocofoleamidopropyl 
20 betaine, coco betaine, oleyl betaine, ccamld^repyl hydroxysultaine. 
Mowamidopropy. hydroxysultaine and dihydroxyethyl tallow glycine*; dyes 
and naa oolorents; opaciflers and peartescing agents such as those disclosed 
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and described in U.S. Patent NO. 5.384.114; medications including 
antidandruff agents such as salicylic acid, elemental sulfur, selenium sulfide, 
zinC pyrithione, 1-hydroxypyridone and undecylenic acid; acids; alkalies; 
buffers; water softeners; thickeners, and the like. 



EXAMPLE I 

A ca tionic surfactant fcr use in the present conditioning shampoo is prepared 
as follows: 

,„ a first step. 428 grams (1.67 moles) of, molten pain* sold. 0.42 grams of 

!b^^^ 3 5 ° % 

hyp ophosphorous aKe cha'rged 'to a reacbon vessel which was 

connected to an overhead stirrer, three ball Snyder column, addition funnel. . 
dWMIon equipment. n«rcgen sparge, and a temperature control. The mi*ure 
was kept a. about 70oC under nftogen and 90.S grams (0.61 moles) of 
, 5 fteftanolamine (TEA) was added. After TEA addioon, the temperature of me 
re acbon mixture was gradually increased a, the rate of about 1.7oC per 
mi nute. When me temperature reached 105oC. vacuum was applied to bring 
ft. system pressure down t$> inohes of 4 The heabng was conbnued until 
*. temperature was raised to about 195oC. The mixture was held at M 
20 temperas and pressure until a desired level of diesleramine and 
triesteramine was produced. 

AMENDED SHEET 



0% 
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in a second step, a reaction vessel was fitted with temperature control, stirrer, 
condenser, nitrogen sweep and an addition funnel. 425 grams (0.52 moles) of 
the esteramine from step 1 was added to the reaction vessel along with 48.5 • 
grams of isopropanol. This mixture was heated to about 55oC under nitrogen. 
5 61.7 grams (0.49 moles) of dimethyl sulfate was added dropwise at such a 
rat e that the temperature did not exceed ^j^ ^^^k 
two hours. Then 0.34 grams of 40% solution" of EDTAVand 18.5 grams ' 
is0 propanol were added. In this manner a tna.kyi methy. quaternary compound 



is produced.' 



10 



EXAMPLE II 

A composition of condrtioning shampoo is formulated using the cationic ■ 
surfactant of Example I as follows: 

15 A first blending component is formed by mixing 45 parts water, 38 parts of 
30% ammonium .aury. sulfate solution, and 2 parts of ammonium xylene 
senate and heating tte mixture to about 70oC for a period of time to insure 
adequate blending. 

i, eanaratoiv formed by mixing 2 parts 
20 A second blending component is separately tormea y 

cccarnide MEA, 2 parts cety, alcohol, 1 part steer;, alcohol. 2 parts 
oim ethicone, and 1.8 p.arts of the preferred cationic surfactant mentioned 



CA 02300143 2000-02-10 

PCT/EP98/04941 

WO 99/08648 

14 

above. The mixture is heated to a temperature sufficient to liquify 'the 
ingredients and the second blending component is then added to the first 
blending component with moderate agitation. 

5 A third blending component is separately produced by heating 5 parts of water 
to 50oG and adding thereto 0.2 parts disodium phosphate, 0.3 parts sodium 
phosphate, 0.01 parts disodium EDTA and 0.2 parts sodium chloride. The 
ingredients of the third blending component are mixed with agitation until 
dissolved. Then the third blending component is added to the mixture of the 

10 first and second blending components. With continued agitation the combined 
blending components are cooled to below 40oC to form the conditioning 
shampoo. Optionally, preservatives and fragrance may be added as desired. 

The cation* surfactant disclosed herein provides supertor hair conditioning 
15 results as compared with prior alKyl quaternary ammonium surfactants such as 
tricetyl methyl ammonium chloride (currently available from Akxo Nobel, Irta. 
„, Dobbs Feny, New York under the designation Arqua*» 316) even at 
concretions below 2%. For example, as compared with a shampoo 
containing Arouad® 316 conditioner in the same percemage, the preferred 
20 shampoo composition set forth above with the preferred cabonic surfactant 
provides superior dry combing abi«ty along wnh about a 10% to 15% voltage 
reduction In static charge build-up. 
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CLAIMS 



! a hair conditioning composition which comprises: 

a h air conditioning agent containing at least one compound of the 



10 



15 



formula 



R 2 E 2 



(i) 



wh erein: X- is an anion: R1. R2. and R3, can be the same or different 
and are independently straight or branched chain alkytene groups of from 
2 t o 6 carbon atoms. R4 is a saturated or unsaturated, straight or 
branched chain aliphatic group of from 1 to 6 carbon atoms optionally 
substituted with hydroxy, epoxy, or halogen; and E1 , E2 and E3 can be 
tne same or different at each occurrence and are selected from the group 
consisting of -H, -OH and aliphatic ester groups of the following formula 

(H): 

0 



•0-C-R 5 00 



wne rein R5 is a saturated or unsaturated, straight or branched chain 
a ,iphatic group of from 11 to 23 carbon atoms optionally substituted with 
a hydroxy, epoxy. or halogen, the hair conditioning agent including at 
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least 50 percent by weight of a compound of formula (I) wherein each of 
E1 E2 and E3 is a group of formula (II), the cationic surfactant being 
present in the composition in an amount not exceeding 4% by weight; 

and, 

b) an anionic surfactant. 



The composition of claim 1 wherein said anion is selected from the group 
consisting of chloride, bromide, iodide, nitrite, nitrate, methyl sulfate, ethyl 
sulfate, methyl phosphate and acetate. 

The composition of claim 1 wherein the hair conditioning agent includes: 
at least 75 percent by weight of a compound of formula (I) wherein each 
of E1. E2 and E3 is individually selected from groups of formula (II); not 
more than 25 percent by weight of a compound of formula (I) wherein two 
of E1. E2 and E3 are individually selected from groups of formula (II); 
and not more than two percent by weight of a compound of formula (I) 
wherein only one of E1 , E2 or E3 is a group of formula (II). 



k me composition of claim 1 wherein the anionic surfactant is selected 
from the group consisting of ammonium lauryl sulfate, ammonium laureth 
sulfate, sodium lauryl sulfate and sodium laureth sulfate. 



TENDED SHtCT 
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The composition of claim 1 further comprising a nonionic surfactant. 



A method for making a hair conditioning agent comprising the steps of: 



a) reacting an alkanolamine with a fatty compound to form a reaction 
product, the fatty compound having an aliphatic group of from 11 to 
23 carbon atoms and being selected from the group consisting of 
fatty acid and fatty acid ester, wherein the molar ratio of fatty 
compound to alkanolamine is in the range from 1.5:1 to 3.0:1; and 

b) reacting the reaction product of step a) with an alkylating agent to 
form a reaction product containing quaternary ammonium 
derivatives of mono-, di- and tri-esteramines, at least 50 percent by 
weight of the total weight of the reaction product being the 
quaternary ammonium derivative of triesteramine. 



The method of claim 7 wherein the step of reacting the alkanolamine with 
the fatty compound is performed by heating a mixture of the 
alkanolamine and fatty compound in the presence of hypophosphorous 



acid. 



A 2-in-1 conditioning shampoo comprising the hair conditioning 



composition according to any one of claims 1-5. 



